Decreased fibrinolytic activity has been reported in atherosclerotic cardiovascular diseases. To determine whether oxidized low-density lipoprotein (Ox-LDL), which accumulates in atherosclerotic arteries, modulates the endothelial fibrinolytic system, cultures of human umbilical vein endothelial cells were incubated with low-density lipoproteins or lipids, and levels of plasminogen activator inhibitor-1 (PAI-1) and tissue-type plasminogen activator (t-PA) antigens in the conditioned medium were measured by enzyme-linked immunosorbent assay. Ox-LDL (30 ,ug protein/mL) and its extracted lipid (50 ,g cholesterol/mL) stimulated PAI-1 release by 42±3% and 29±-3% of control cultures, respectively, whereas Ox-LDL and its lipid inhibited t-PA release by 42+4% and 53 ±3% of control cultures, respectively. Native LDL and its lipid were inactive on their release. Ox-LDL depleted of hydrophilic lipids, which was prepared by the incubation with defatted albumin (an acceptor for hydrophilic lipids), lost both the stimulatory action on PAI-1 and the inhibitory action on t-PA. The extracted lipid from the incubated albumin, which has been found to accept the hydrophilic lipids from Ox-LDL, gained the stimulatory action on PAI-1 and the inhibitory action on t-PA. Ox-LDL depleted of lysophosphatidylcholine (LPC), which was prepared by the incubation with phospholipase B, lost the stimulatory effect on PAIT1, whereas the inhibitory effect on t-PA remained present in the Ox-LDL depleted of LPC. The incubation with synthetic palmitoyl LPC (10 ,uM) stimulated PAI-1 release by 85±7% of control. 25-Hydroxycholesterol (50 ,uM) and 7-ketocholesterol (50 ,uM), both of which were generated in Ox-LDL and were found to be transferable from Ox-LDL to defatted albumin by the analysis using gas chromatography-mass spectrometry, inhibited t-PA release by 26+3% and 31±3% of control cultures, respectively. 
A herosclerosis is associated with the alteration of various endothelial functions. 12 
Materials and Methods Cell Culture
Primary cultures of HUVECs were obtained by collagenase digestion and were incubated into 12-well plates (Coming) coated with bovine skin gelatin (0.5 mg/mL).
Cells were grown to confluence in medium 199 with 15% fetal calf serum, endothelial growth supplement (Collaborative Research, Inc, Bedford, Mass), 80 ,ug/mL heparin, 100 U/mL penicillin, and 100 ,ug/mL streptomycin at 37°C in a humidified atmosphere of 95% air-5% CO2. After reaching confluence, the medium was replaced with medium 199 containing 5% fetal calf serum and antibiotics without growth factor for 48 hours before the experiments. Only primary cultures of HUVECs were used for the experiments. Confluent cultures of HUVECs exhibited the typical cobblestone morphology, and most of those cells contained factor VIII-related antigen as determined using indirect immunofluorescence. 16 
LDL Preparations
LDL (density, 1 .019 to 1.063 g/mL) was isolated by ultracentrifugation from pooled fresh EDTA (1 mg/mL) plasma harvested from normocholesterolemic persons not ingesting pharmacological amounts of antioxidants. Ox-LDL was prepared by the incubation of native LDL (N-LDL, 100 ,ug LDL protein/mL) with 5 ,uM Cu2, in phosphate-buffered saline (PBS) at 37°C for 24 hours as reported previously.817'18 Thiobarbituric acid-reactive substances (TBARS) in the incubation mixture averaged 5 .1±0.4 nmol malondialdehyde (MDA) equivalents/mL incubation mixture. Electrophoretic mobility of Ox-LDL relative to that of N-LDL was 3.1±0.3. Ox-LDL was reisolated from the incubation mixture using ultracentrifugation for 24 hours at 4°C (density, 1.21 g/mL). Some aliquots of the collected incubation mixture containing Ox-LDL before subjecting to the ultracentrifugation were used for preparing Ox-LDL depleted of hydrophilic lipids or LPC. The aliquots of the incubation mixture containing Ox-LDL were sterilely incubated at 37°C for 2 hours with 100-fold excess of defatted albumin (0.1 mg LDL protein/10 mg albumin), an acceptor for hydrophilic lipids; then Ox-LDL was recovered from the supernatant after ultracentrifugation for 24 hours at 4°C (density, 1.21 g/mL), yielding albumin-treated Ox-LDL (Alb-Ox-LDL). The incubated albumin with Ox-LDL was also recovered from the infranatant albumin fraction after the ultraof Alb-Ox-LDL and treated albumin, care was taken to avoid contamination with each other, and no contamination was confirmed by the gel electrophoresis. To determine whether LPC is responsible for the biological effects of Ox-LDL, Ox-LDL depleted of LPC was also prepared by treatment of the aliquots of the incubation mixture containing Ox-LDL with phospholipase B (4 U/mL) for 2 hours at 37C.17 After the treatment, Ox-LDL was reisolated with the ultracentrifugation as described above, yielding phospholipase B-treated Ox-LDL (Plb-Ox-LDL). Control LDL was prepared by the incubation of N-LDL in copper-free incubation mixture, otherwise treated identical to Ox-LDL. Ox-LDL with limited extent of oxidation was prepared by the incubation of N-LDL with 5 ,uM Cu`+ in the combination with 20 ,uM butylated hydroxytoluene (BHT-Ox-LDL), otherwise treated identical to Ox-LDL. Minimally oxidized LDL was prepared by the stock of N-LDL in the refrigerator at 4°C for 4 months. TBARS in control LDL, BHT-Ox-LDL, and minimally oxidized LDL were 6+2, 9+2, and 7±1 nmol MDA equivalents/mg LDL protein, respectively. Acetylation of LDL (acetyl-LDL) was prepared as described by Basu et al. 19 N-LDL from storage and the treated LDLs were extensively dialyzed against PBS containing 20 ,uM butylated hydroxytoluene and 50 ,uM EDTA for 24 hours at 4°C just before use for bioassay. A part of lipid peroxides and hydrophilic products generated in Ox-LDL may be lost during the dialysis, which is aimed to remove Cu2, and potassium bromide, since Ox-LDL after the dialysis contained only traces of TBARS, namely approximately 1 nmol MDA equivalents/mg LDL protein. Therefore, in some experiments, Ox-LDL was prepared by incubation of N-LDL with cultured porcine endothelial cells as in our previous reports.817"18 Endothelial cell-modified LDL (EC-LDL) without the ultracentrifugation and dialysis, which contained 24±3 nmol MDA equivalents/mg LDL protein, was directly applied to the bioassay experiments. The extent of LDL oxidation is reported to be variable, although it was very reproducible in our experiments. Therefore, the effects of AlbOx-LDL and Plb-Ox-LDL were examined by comparison with the effect of the same batch of Ox-LDL used for the preparations of Alb-Ox-LDL and Plb-Ox-LDL. Lipoprotein-free incubation mixtures subjected to the same preparative manipulations as the lipoprotein-containing mixtures were used as controls. The negativity of endotoxin contamination in the lipoprotein preparations was confirmed by the chromogenic Limulus test. Endotoxin levels in all of the lipoprotein preparations used in the present study were less than 10 pg/100 ,ug LDL protein, at which level there could be no effect on PAI-1 and t-PA release from endothelial cells.
Lipids were extracted from the LDL preparations, treated albumin, and "control albumin" (the albumin recovered from the lipoprotein-free incubation mixture containing defatted albumin and 5 ,uM Cu`+ with the same preparative manipulation as treated albumin, serving as a control) with chloroform-methanol (2:1 by volume) and dried under N2.8 17, 18 Ox-LDL, LPC, or oxysterols for 8 hours. After the incubation, the protein in the conditioned medium was precipitated by 15% TCA. The cell layers were dissolved by the addition of 0.05% Triton X-100 and subsequent sonication. The protein in the cell layer was then precipitated by 15% TCA. The precipitated protein in the medium and cell layers was washed four times in 15% TCA and was then dissolved in 200 ,uL of 1N NaOH. The radioactivity was then counted. Total protein synthesis rate was calculated as the net radioactivity in the precipitations of the medium and cell layer.
Materials
All reagents for cell culture were obtained from GIBCO Table 3 , Plb-Ox-LDL lost the stimulatory activity on PAI-1, while the inhibitory activity on t-PA remained present in Plb-Ox-LDL. The lipid extract of Plb-Ox-LDL was also inactive on PAI-1 release (control (Table 3) . On the other hand, LPC did not inhibit t-PA release, but it stimulated t-PA release (Table 3) . These results indicate that LPC is one of the lipids responsible for the stimulatory effect of Ox-LDL on PAI-1 release, whereas LPC does not contribute to the inhibitory effect of Ox-LDL on t-PA release but rather counteracts the inhibition. The level of PAI-1 activity in the conditioned medium also increased after the incubation with LPC but not phosphatidylcholine as shown in Table 1 hydroxycholesterol were found in Ox-LDL but not N-LDL (Fig 6) . Furthermore, 25-hydroxycholesterol and 7-ketocholesterol were found to be transferable from Ox-LDL to albumin. The generation of these oxysterols in Ox-LDL and the transferability of 25-hydroxycholesterol and 7-ketocholesterol were confirmed to be consistent by four independent experiments using different batches of Ox-LDL and N-LDL. 
